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(54) OPTICAL DATA RECORDING MEDIUM, DATA RECORDING AND REPRODUCING 
METHOD AND DATA RECORDING APPARATUS 

(57)Abstract: 

PURPOSE: To provide a write-once optical recording 
medium suitable for recording a signal reproducible by a 
CD player or a VD player and having excellent 
environmental resistance and high reliability. 
CONSTITUTION: A recording layer 3 having an alloy part 
based on at least one kind of an element selected from a 



group consisting of Au, Ag, Al and Cu at a part at least 
in the surface direction thereof is provided to the signal 
surface 2 of a substrate 1 directly or through a thermal 
deformation layer composed of a substance having heat 
resistance lower than that of the substrate. Pulse like 




light energy is allowed to scan along a recording track 
and thermal deformation such as the change of atomic 
arrangement, a melt mixing phenomenon, deformation or 
the generation of cavities is generated in the recording 
layer at the part scanned by high level light energy 
accompanied or not accompanied by the deformation of 
he substrate or thermal deformation layer to write once 
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(54) imwzm %mmMU%^^m^mm^.i5mmy\zmmmm.m. 



(57) mm] 

IBM] CD -TV— YfTtfiVDrv-^ -cs or 

iwa] i ©fi-f-M 2 i*, t tz nmmx i) & 
mm*\tw-m~ cau, A g , ai, cu] Ttmw 

£&»*#t*EiW 3 £l§:(t£o Eft h ? y * tc?&o 




[mm i ] MLom^m K, ^4 < 1 4 es» 
tr 1 1 * tz a m <r> nm * im t x 4 h m mzmmw 

•JtiH!M40fiv»|M{^f,ft4JRSE»lt^LT, 4>4 

< t i>mM1]fiW-m- (Au, Ag, A l , C u] x 

[**82l »#£llEttKiJV>-c\ ±fEIEii«#\ 
[Au, Ag, Al, Cu) X«P^f>iIK2*L£^4 
<fc'fcltt»Ox*fc, [Ge, Si, Sn, Pb, G 
a, In, Tl, Sb, Bi, Z n] xXttfrbSRS 

^ti:tM?^tv^ i k t-T4*flt $UfE£i 

[»*S3] l*SlE|»:i^T, ±i£iE§IS#\ 
(Au, Ag, Al, Cu] xX#tf»<baiR$*tfc<J>fc 

< 1 1 ltt3K0X*k, (Ge, Si, Sn, Pb, G 
a, In, Tl, Sb, Bi, Z n] xXB*fejHR3 
*l£4>4 < fc 4 1 ««Ox*k *±ft»tt*«4«-C 

(Au, Ag, Al, Cu] TtH&frhmUlZtltz'Jtlt 
<fctlWI«>5E«*±**i:+*»llt, (Ge, S 
i , Sn, P b, G a, In, T 1 , S b, B i , Z 
n] 5EXIM»&W?S*ifc<l>4< k*> ltt«co7C*^± 

k 1 s mm t u i o -cflt^ $ tLS 2 1 &±<Dmmw 

U"C»ft*fLTv»4i t £#$ckt£x1f#fEitlit# 0 

(Au, Ag, Al, Cu] x*S# *lfc4?4 

< k*> ltt»<OxSsi:> (N, 0, H, He, Ne, A 
r, Kr, Xe) x*»*$>»RS*ifc*3r < k *> 1« 
«Ox«> *>L<« (B, C, P] x*S*S>*R3;h. 
fc^4 < fc 1 flBKOx*fc **tr#fl-UT»jft$*Vt 

d k *^kt**«*iaSJMk, 

[Au, Ag, Al, Cu] X*»*&a*?$itfc#4 
<fc*> l«SW>x*k, [Ge, Si, Sn, Pb, G 
a, In, Tl, Sb, Bi, Z n] xXff*fc8K3 
ftfc4>4 < fc 1 l*SiOx*k *±S#k U (N, 
0, H, He, Ne, Ar, Kr, Xe] x*SM»&» 

&.ztitz'j?%<ti>imm<D7cm, tt<i± (b, c, 

P] x*»*e>^Sftfc^4<fcfelWW>x*i:* 

^■tf *m r^* $ ti-c v z t i #® t + & m m e 
7 ] mm 5itzit6 mm^x, ±ieie 

kt&x1f«fEf$S# 0 



(2) «fRJ¥5 - 1 6 9 8 1 9 

2 

Mf**8l »**5*^(i6IE«icJ3^T, ±IEIE 

*ITV>4 i k fcftftfc *4xffi*IBS8K#o 

9 ] fl!$£ 5 4 fcli 6 lEfUcjs^T, ±IEIE 
Si#> [Au, Ag, Al, Cu)x«*6M? 
*ifc4»fc< kfc lflBROx**±*^fct4*Kt, 
[G e, Si, Sn, P b, G a, In, T 1 , S b, 
Bi, Zn) 7C****>«R3*Lfc^4< k lttRO 

70 OfJMfcfr f> 4 *K RflMftO^fc < k 4 1 « C, 

[N, 0, H, He, Ne, Ar, Kr, Xe] x«ff 
*&W?$*ifc4»fc< kfc lSlom tt<li 
[B, C, p) 5E*ff*$>»RSitfc^4<i:fe IBM 

imm 1 0 ] W*^ 1 fEtfe^is^T, ±fEIE§lS 
(Au, Ag, Al, Cu] 7£im*hXRZtltz 
^4< k*> ltt»Ox*k, (Sc, Ti, V, Cr, 
Mn, Fe, Co, Ni, Y, Zr, Nb, Mo, T 
20 c, Ru, Rh, Pd, Cd, Hf, Ta, W, Re, 
Os, Ir, P t] X***&*R**lfc^ft< k*> 1 

kt*x1f*IE^«# 0 

Mil] «*5U !E*U:fcv>T, ±|EIBM1 
[Au, Ag, Al, Cu] 5c*»*&«R$*Lfc 
^4< fcfe l«*C0x«k, [Ge, Si, Sn, P 

b, Ga, In, Tl, Sb, Bi, Zn] %mmfrb 
MiRZtitz'J?* < ti> lttaox*^±JS^k U [S 

c, Ti, V, Cr, Mn, Fe, Co, Ni, Y, Z 
30 r, Nb, Mo, Tc, Ru, Rh, Pd, Cd, H 

f, Ta, W, Re, Os, Ir, Pt] 7CX»tf»<b« 
iRS*ifc4>4 < k 4 1 «*wx«£#t*»KTI^$ 
*ltv>* i k *#gtt t^xltftlEaEfro 

[w*^ 1 2 j mm i o * fcii 1 1 e«K*v»r, 

TV>S i k *#mkt^x1f#fES»#:o 

3] mmi Offcttl lfE«lci3V^-c, 
±EESW #\ WKfrieo ica*«b t T v» 4 r 
«JSS*LTV»4 i k £#mi:t&x1f^lE£i«#o 
40 [W*^ 1 4 ] fl!$$ 1 0 t tzlt 1 1 |E«^i3V^T, 
±EKfWa f , (Au, Ag, Al, Cu] TtmWfr h 

(G e, Si, S n, P b, G a, In, T 1 , S 
b, Bi, Zn] 7Cf^^liR§am<Hli 

ELtoHM** ?> 4 9 , ±EIESlo^4 < k 4 1 « 
C (Sc, Ti, V, Cr, Mn, Fe, Co, N 
i, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, 
Cd, Hf, Ta, W, Re, Os, Ir, Pt]x* 
so HfrbmtilZfiiz&it < k 1 1 tt«cox«k *-i-tr*t*4 



3 

mm 1 5 ] 1-14 E*ov»r*uwc*v» 

■c, ±E*«ojf-f-ffiH7°'; 7 * -v -7 > $ jt^B» > 
£ v ^ ;kt) ftx. $ tt ±E*R o if i 

tz [t±3gMk$ffim <»±.mmm 1 9+ & 

K W^Efll o SEft £ 4 C > A V ^ * O * -x * A- ^jfeSt 
fcW#OK*fr*fc*44 - t ic ± 19 flWROJflE#ff 

mim 1 6 1 1-14 bro v»r *t*t=* v» 

±E*«OliWl7°'J 7 * — ? 7 b $tl£EH b 

7 7 * c?&o t^o^x. * * ^fcjfeafc L t § , 

fc li±E»S9B* ©±KEfiW t S1" 4 WO?|»M 
+4fc#^ RSSB«fc«**E«Jlo4>4< fct-* 

¥ **** 3 «#OR*t$;&*ft V^;K?)ix * ;l/ ^ 
HM*3 *ifcW4W>R«* 4 i k tc J: ») fif^o&E 

W*a 1 7 ] 1-14 E*Ov»1* *t*fc*v» 

T, ±EaHR*>«*W£7*'J 7 * -v 7 > $*LfcEft b 
7^ K&oT^XftOTfrx^^fc^Lfci 

fc fi±EfM* ©±Efc#l i #t4!OM«g 
R£5B«fc«*SESiW04>*< hfc-gp 

#oRlt u^;uoftx * ;u *fim*t S *tfc«#o 
t s i t x i) flBRofcEjWfc - t 
*«»fc*S3te««ES»fco 

1 8 ] mxm i~-i4 E«ov>r^Kisv» 

T, ±E*4KoM-f-W:7*'; 7^77 h$*LfcB8h 

77 7^?&oT/^U^«C07tx.^;V^*5feSL^t 

ii±EfMs o±iEEii t «-r a Kot^w 

SEJBlf , L < tE»« tow, EH 

«*0?*>04?&< fc<f> 1 *3f{=Sfl**3gflE§tu 

i 0«f«OiaE*«ff 4*>tL4 d t SriftfRt-f 4*flHHE 

1 9 ] M&g 1-14 EiW>v»r*t5H=isv» 
t, ±ES«o#-S-ffi£ 7*'; 7 * — r ? h 3 fifcES b 

Kfeas^oSStESWfcow, EH«*0 7*>0^& 
< fcfc 1 * f^K^l^ffMStU fcwv<r)%3.*)V¥ 



(3) 5 - 1 6 9 8 1 9 

ff^rfe^a i fc Srilfft tt**ttf*Ea«#o 
[W*£2 0] »*JR1-1 4E««>v»rit*J=*v» 
T, ±EESWt LT, 0 0 OTCJJUT, mm 

OW/m • K^T> fflffi s l 5%Jtt±fcV»^ 

[»*^2 l] *#3«i-i 4E«ov»r#i*K*v» 
±E*«ffll^f)l.T±EEitloWH«(c, SME 

2 2 ] K&x 1-14 E«ov>-f *l*»u*v» 
±E*«ffll^?>l,-r±EEHlOtffi«^ 
»*> ±EES» ± ») 4 fc*H- 

4*1«aEH«ft 0 

[»*52 3 ] ff^ci 1-14 E«Ov»-f fLjJ»tc*v» 

t, ±tmmtzimmmz. mstomamt 0 or 

&TO»R ICT»« L i t fc 1 4 ftflHKEft* 

20 ffo 

[W*«2 4] «*JSi - 1 4E«cO^-ftt^t;i3^ 

t> ±E2i«i tzimmm t ±eehs t o*it:, 
* ait ^ - 1 m ® 1 1- a tit ies»o 

^(t^il^-Sfl:, [Au, Ag, Al, C 
"t * * *f 4 EHS S fl tz ftffittfB 

^*»*3t S *tfc±Ea&Rofi*lif i li±EJRSE3B)i O 
±EES3W t«-t*lBOJB«tSSiKS** KIE 

fb, ^ aiHo*«*fo»»^* 

^CS-^r, S5V^^03tx^;l/^7fetStt^g|5^S 
t*4^**ikUJ:oTfll«oEa*ff*v\ tfc, 
40 ^tjfe*L, ±EEaio«i»*^J:af±E*Eife 

[»*« 2 6 ] #««ESaS8:*»ft LT 
±E*fflf#ESjK«:tC7- 
y 7 * - v 7 h $ tL7tE» h 7 7 ? H?&o T/N°AXtti; 

fcti!*E®!l11Uiiv>t\ ±E«fl«»»t, *«offi 

50 kzmamifrLx. &%<t i>wmiift<n-m^ 



(Au, Ag, Al, Cu] 7CmWfrbM1RZtltc'J>% 
h MM $ ft 4 A l"< * oftx * )V *?mm% , ±E*K 

ofl-^iBi fci±±Kfeaag««>±EiBJMi ts-r *if© 

ft< ttHWUfeK^E^ORft, $K21£-3l*U 
3& £}fi<7)£j&ft £©»«S9B*£i: 3*#45MEfcll 

^au* * > ±es«& i ves* tester f) <t»«4- * 

£C**fcv>aSfcP*^fc£fc*#«fct*M«ES 
[0 0 0 1 ] 

iot, $j x imm^p ft t * n y<§ -f * f urn 

'J ft-JH'f 4 v^^4--tV tfl-f-ftifOT-r y ?;Hf 

±EO*«f ttE££#Kflf $ * ES* * 1ff#E£3gft K 
[0 0 0 2] 

[fie*Ottffl 3>^hf^i- (CD) -fV->?*? 

vrtrizt (vd) 7v—v*>#»fc#v\ jx— r 

f*«**aBHTIB-e, CD^V- Yt^liVD7 , V- 

1 0 0 0 3 ] 0 , SflLtK t - h*- KEfttttt 

*0*4«Bt (E£«) HI#U ESlott»fW8fc 
i c Tfflf *Oi&E* TO: L fcjfcfflf * 
^ftSKlitOiLt^ Te, Biim^t 

l * -> t - > * if frbtti tmmm * 

» iTS*T|a*i-4 to, T e — G e 

As-Te-Gel, Te-0^^^» (ffi 

m^-m^mtimm l fc *> o * tzmfz - 1 &x 

#4 C ttz, Au, Ag4£*-£tr#&fiEfSlt;:ov> 
Til, *HPS5 4 - 1 1 1 1 0 6-t<&^ #&PB6 2- 
1 8 3 0 4 2-f-5t«*ifK|Bi6* , *4o 
[0 0 0 4] £<bK, i£#> CDOtf&£#oT\ iSv> 

ttE&JKfc v»*>U>4iftEaiC D A,fcff ft*> 

*trv»* 0 ^*«t^jt*$tLTv^iaiescD(±, 

!f#M¥2- 1 6 8 4 4 6#&*fcE**iVCV»*J:? 

it^^tMnfttii k *mx.mm lxkz, & ox 



(4) # Hjsp 5 - 1 6 9 8 1 9 

6 

4it£#$t LTV»4. 
[0 0 0 5] 

[»WjW*ftLJ:$fc'*4BW] fc£4T\ CD7°V- 

Dt>-*Kov>tv>;L!J\ OfcflHRESflMt^ 

0 %J^±, 1 1 Tif-tK^B#(7)-»-t^pJS#6 0 

±, 3 TM-f-ie^B#(7)ft^pJt^3 0 %~ 7 0 %, 4 

[0 0 0 6] L^Si*, ±|ELfc!£*0|Bft¥ffift*fll 

aEflanEfrKieffl * ft * eisp ^ *» t e , t e - g 

el, yT->ft^li, »v»Eia«ft*ftSfc«), Eft 
JBtttfSbsfU < (RJR$ft4 i 9 ^S^ft 

^pT^T-*4o *«*Eflai#«:86*OCDfcn 

**S* $ ft 4 A*, B6*wi&ESwEg*t^i± ft t it 
««14{c«I.S* t * »), feiIEfflCD*4v»l± 

[0 0 0 7] it Au, A g ft if**trfr&«E«*f 

^liD3»«r«*t4feO (*SBS5 4- 1 1 1 1 0 6* 

-eab4>6\ EawoiiraswftWT-Eyyeffco 
io * *fflje L?t t o mmm 6 2 - 1 8 3 0 4 2 

[0 0 0 8] ttz, *«fe*«*fflv^i6EfflCDUJ± 
# C Lfc*&-J=tt±E**«FttJ=Sefl:*W 

mmzte&t&o ±Et/;fie*oiftEfflcDi±, *«fe 

XV ftco^ft b &m&R<D9W b K i o Tit 

40 «*E«L-CV»40-e, ^ttfe^^-ffc-tit, ftB#« 
KflMl^awaMEO*®©*^ J: oTEfSSft* i d C 
ft ^ C DSI&t;*4 3 0 %tt±OifflS^ijff 
§ft<ft4 0 

[0009] $fpj§(4, ±ELfeflassaifo^itiHfc 
i±vD7*i^-t T*ns&;m*m*iKM* 4 tifaft* 

flt*E««E«k «t IT i o*flf*E»«flt * M v^flf« 

Eftt4 K«rafcffi*E«««*ittt1-4 i t * S ft t 
50 t4. 



[0 0 10] 

< t [Au, Ag, Al, Cu]x 
*»*&WR3*ifc*fr4 < b i> 1 WR05c*t±ft»fc 

m&mm±izm$iM>o ±.tmmtzmMwit. 

o ot;£iT«>»iitT»*$*i*£ ta* 

[0 0 11] EfWttttOJWfrm LTIi, (1) [A 
u, Ag, Al, Cu) %*»*&»R3itfc^fc< t 
iia«^7C^t, (Ge, Si, Sn, Pb, Ga, 
In, T 1 , S b, B i , Z n] yim&frbM1RZtltz 

(2) [Au, Ag, Al, Cu] x*»*<bjWRS 
ilfe^*< laWOTC^i:, [Ge, Si, Sn, 
Pb, Ga, In, T 1, Sb, B i, Zn] 

(3) [Au, Ag, A 1, Cu] TCmm-bMIRZtitz 

'j>%<bi>ium<7>%mi3imfrbi-z>nmb, [g 

e, Si, S n, P b, Ga,. I n, T 1 , S b, B 

i, zn] imm^m^fitz^<b^\mm<n% 

aW#KT»***l4tO, (4) [Au, Ag, Al, 

cu] 5c*»*e>wi**tfc^4< fct iaa^7c« 

[N, O, H, He, Ne, Ar, Kr, Xe] X 
3R»^?>a«*it^* <H1 **W>x*, t L < tt 

[b, c, p] 5c*»*e»«R$*ifc^a ; < i*» 

OX*t (5) [Au, Ag, Al, Cu] 

7C*B*fe«K§fL^4< t lMHOxftt, [G 
e, Si, Sn, Pb, Ga, In, Tl, Sb, B 
i, Zn] x*Stf»S>»R§*Lfc^fc<fc*> 1M*C7>7£ 
3Rt4r±ja«"fcU [N, 0, H, He, Ne, Ar, 
Kr, Xe] x*S*e>aHR$*tfc^4< tt> 1«*0 
x*feL<li [B, C, P] 5B*IM»$>WR3*ifc^ft 

< l«*0pc#tt*trf>0, (6) (4), (5)<Dft 
mot, *&-4iBl)S**-r4<>0, (7) (4), (5)0 

(8) [Au, Ag, Al, Cu] ItmWfrbmiRZtlfz 
&tt< bi> 1 WROx* 4*1! fc, [G 
e, Si, S n, P b, G a, In, T 1 , S b, B 



(5) #1¥ 5 - 1 6 9 8 1 9 
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i, Z n] 7C*»jS»e>»R3ilfc^&< b t l«*<0x 

0, H, He, Ne, Ar, Kr, Xe] xfcSfr&S 
lRSitfc^&<fct 1«SR05E*, *>L<(i [B, C, 
P] 5c*IP*&jHR$*ifc^ft< fc& lil^f^t 
tri<7), (9) [Au, Ag, Al, Cu]x*»*»?>Ji 
«S*Lfc*4<ktlWI«>x*k, [Sc, Ti, 
V, Cr, Mn, Fe, Co, Ni, Y, Zr, Nb, 
10 Mo, Tc, Ru, Rh, Pd, Cd, Hf, Ta, 
W, Re, Os, Ir, P t ) 

&< t lmmvitmbitttsktn, ao [a u , a 

g, Al, Cu)x«»^«R{»*im<tU« 
fOxtt [Ge, Si, Sn, Pb, Ga, In, 
Tl, Sb, Bi, Zn] x*8W»e>j»R3*Lfc^*< 
tU«ROjc3K*±«*tU [Sc, Ti, V, C 
r, Mn, Fe, Co, Ni, Y, Zr, Nb, Mo, 
Tc, Ru, Rh, Pd, Cd, Hf, Ta, W, R 
e, Os, Ir, P O 5c*»*fe«?3#lfc^fc< b 
20 i> l«aOx**£trfc<7>, (11) (9), (10)O*f«.-C* 
oT, l!iS#|Rjfc$-&&jfc«:*r1-S«>0, (12) (9), 

03) [Au, Ag, ai, cu] Ttmm^ma 
ztitz&%<bi>imi<7>Tt%i±mbtz>mmb, 

[G e, Si, S n, P b, G a, In, T 1 , S b, 
Bi, Z n] %*Stf»<bSiRS*ifc^&< 1 «gO 

tj * •) , ±|BE«»Oil?4 < b fe 1 JiK, 
[S c, T i , V, C r, Mn, F e, Co, N i , 
50 Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, C 
d, Hf, Ta, W, Re, Os, Ir, Pt] x£S£ 
*6WR3ftfc^ft< fcfc l«*05c*i:*#trfcO, 
(14) (D~(i3)<7)#&-e&oT, star^i ooom 

T\ *fS«*^5 OW/m • KJTF, *R«##1 5% 

[0 0 12] 1t*toES;^^3*t4*&tf, S«o 
fll-S-Mlc 7-'J7t-77f$ iifcEft h 9 v * fci&o x 
40 ^vi/X^O;ftx*;i^£7£$L££ ®u^;ucox^ 
* * * titz±M%M<vmm 4 fc fi±ESM 

*o±EEflw brnzmcowmmmh bmz, 

(1) «*»»U*t*EiMI«>^4<fcfc-»^ IRT 
Wm<0&1ti±t?>i><r>, (2) »ss««u»t-6saiw 

kt-an, \m%&m^$tz\mifr*$Lzz> 

t©, (3) R*3B»t»t*IEaW0^4r< tfe-«H 
*>3E^t^i:*4<o, (4) RS£KC«1-S±eiMEfc 

50 fig^tt^iO, *JHv»4£fc* t -e§4 0 *«C0'^ 



9 

©««fclEaWtOB, Eft**©? £*>4»fc < fc 1 1 

[0 0 13] 4*, #*T*»*KJ:oTrtv\Klt** 

&c\tl>x$& 0 zoRM&wm^EUttmWRbLx 
a, Au, a i 4irt*«-c*4o 

Wft*£#4 1 1 4 tc, *Offi1R*|»v»-eiE»jSK4r 
ft* *> 4 4 * IB* fc , JifBIBSV i 19 & 

KSBEfl«*»4jtA, kffifiWi: 
[0 0 14] 1f*SOfSas^ftUov^T(±, 

(Au, Ag, Al, Cu] x*»*<b«if?£itfc 
^4 < 1 1 1 8«©x**±tf^fc-*-4£-&»*;rr4 

4 ±GIBftlf U Tiix * u SB* U * <o*x * * ^ 
M-f-ffi i fi±fB&MI ©±IEK@« titsici 

* ***** $ timftvWM**® v ^ ;u co^x * * ^ 
*«Mlt**tfc«W>Elrts 1 114 *>*4 i fc i o Tif 

;u^o-^gEo*x * U ±1SIBSW <om 

mma i. visum t tz nmmm <nm> m n km 

[0 0 15] flMME»S1lUov*TI±, jfcflfft 

¥ * jfeSi- 4 7 K t * « x. fcflMEftSft K £ v » 

T> 4?4< i tmi*rtl0H8t: (Au, Ag, a 1, 
Cu] 5c***fc»?S;h.fc^fc< fc*> lWROxXf: 
i 1" 4 Kill #JB* $ ft£3fcfif * 

*©*-x**¥9ME*, ±IE*K©fll fcli±EH& 



(6) # 1¥ 5- 1 6 9 8 1 9 

RRIt $ ft 4 v ^ ;v oftx * ;u ASSISE * , ±IB**i3 i 

oiEftw h nmtomm * t ^ c s** ^as 

[0 0 16] 

[ftffll ^4< ttRffl*|&IO-»(; [Au, Ag, A 
l, Cu] 5c*»*$>»RSiifc4»k< l»x 

3tOiftJR**l 5%J3l±fcv^**ic-j-4ifc 
*«^*, U— f*4fO^;x^;i/^S:BB|>fL7tt § ic^ 

% *» l t, t tz immm mmm t & 

So 

20 [0 0 17] Lf:i ! ot, 7 * — 7 

tJSMrt-4k» -!-0«itiJ;oT^l*l^WtTTffl4 

^LT¥ffl4ff^i:4o^^t:i=v^T(i, H^Tfco 
50 «^^T#a6*oftT»^J:»>, 7 0%tt±OR*f$* 

WSraat^atSikUioT, 1 1 Tffi^-|S»B#<7) 
flt-f-^PK* 6 0 %£H±K, 3 Tff-tfe^B#(Offi-?-^p 
g^3 0%-7 0%K?-4 ioT, flNR 

W|B»fc, CD7'V- : V^VD7 p V-^(CJ:41f^cO|| 
^t^^^44 0 
[0 0 18] *SOflf-tiSU^y7*— 

3M0W±ffl****¥*JSItt4 1 > ±Bo i o 1 7 

0 %BL±<0EftfW#f>it4^ 7fcx^;u^^BB*)-t4 

m*7 0%BLTKfiTf*. 3£«ffel±fR«^ 

7c § $ nmmmm * *i* * $ k?-* £ t k * o -r , 

1 1 Tft*IE»*Of|-MS|iKt 6 0 %m±C 3 Tif 
50 4HE» B#<7)ff-f-^PK * 3 0 % - 7 0 % t:f 4 £ fc ^T? 



§4„ ioTio*^:i, flfftoffiSfcCD-zi^-^ 
* V D 7V — V K J: 4 flHROfft k riWf&K 4 4 „ 
[0 0 19] «*SEPKo^u*tl5»ta« 

* a ■fvftmmmmmz&^rii, 

j^OR#t$J:*H&<&4<£Ti:, Sfc5 9-*Ki& 

ft* £k *„ ±EOK^-iW«Efl:ii, ftAft 

[0 0 2 0] 
[*)tfl] 

< m i mm > * f \ *#jb k« a «ie«»«:<o^ 
i*ttwt, mi-miKx-oxumtio hi 11*01 

i:«4*fll«IB«»#05!«»f1Bia, H2(4¥nEU 0 

m S k 8MB k imeilK k <o R|# * ^ 7 7 B T?* 

4 0 

[0021] ll l <fc ^ *flofti* ttisggft 

(4, *« i <nm*m 2 kh^^^eh® 3 

U K£ft*3 0$M (««lfli^^-CBaMl3 0ir 
Bfll) Ufl«i4t»Lfciit»Itt4. 

[0022] ««u±, «*.uwy*-jj?*- k #y 

£«l<0«-§-ffi2K!4, 3fc*f-A*#y h**|*j-*-4;fc 

l*l?S5a(4, H2U*1-J:^»C, £ttlfcn<b«>ai*ft 
& t < tiR^RjRfc^lSStl, ±E7"'J If 7 5 b (4 

HrWJ&Rtt, 03 (a) H^1-i^UV*»U»*-t4 
ittuliU 0 3 (b) K^tJ^KUWcffM 
t&ZtkT^&o *ft$5 aiSitfV'J fcfy b 

?|J 5 b 4 k*07°'J 7t-?7^^- >©»ft*ftUo 
v>T!4, &ftHKt4*J!l"C*»»*o*ftl|!«)R»i:li 



(7) #ri¥5 - 1 6 9 8 1 9 

d £ i s (4, 0 4 i 9 fc#W£il*o*<M= 
*» fcHfc"* « o ±E t fc J: 3 U C D y v - -CflrS-o 

6 0 %m±-c\ 3 Tmmmmommmm^3 0 %- 

7 0%«9tgBK4<-CI44?>4v>*f>, B4J:t), CD 

14, H^fliv— iti«i?mnt 

L£k#, A/8 n~A/3 nfc»ftS*l* < 
4v> 0 ffcHEU 1), Sfijf 5 coipl s (4 0 . 2^m~ 
70 1. 2 A imK^j£$tt4<TI±4fe4v\ ) 4i=\ 

5 0^$d£iU1Is£±fEOtti:JM1-4k, V— f 
tf- AT. # ? h £*|*3* 5 tc?&o Th7-^>mi: 
?E^h77 + > ^PJ££#4 i k ^-e § , v-^ftf 

-a^*?f wim t v^o ^ wm * ^ c 4 £ t v» 0 

[0 0 2 3] |S^13i4, [Au, Ag, A l, Cu] 

7tmmfrt>miR2tiiz4nt < 1 1 1 «»<7)7E«*±^ 

!4, (1) [Au, Ag, Al, Cu] TCmmfrbMIRZ 
tltz'J?%<ti>imm<r>7t%t, [Ge, Si, Sn, 
20 Pb, Ga, In, Tl, Sb, Bi, Zi)xJ»i> 

i^-a^O^, (2) [Au, Ag, Al, Cu)%| 
**&»RSftfc**<fc%l«SW>5c*fc, [Ge, 
Si, Sn, Pb, Ga, In, Tl, Sb, Bi, Z 

(3) [Au, Ag, Al, Cu] jtmW^h 

mmztitz'j?%<bt>imm<?>K%t, cn, 0, h, 

He, Ne, Ar, Kr, X e ] 5E***»fe«RS*lfc 

jo < t « 1 mmoytm, t>i< & cb, c p] %« 

ififtO^ (4) [Au, Ag, Al, Cu] 5c*** 

fe«?Siifc^4< ltt*07C*t, [N, 0, 
H, He, Ne, Ar, Kr, Xe] 7C3R8M»<bjMR3 

tLfc^ft < fc «> 1 tt*C07C*> U<ll [B, C, P] 

****&*R3itfc*£ < 1 1 1 tt«^x*k t#tr 
^t?* o T , a^*H)¥^|6] K«fk L T 4 
(5) [Au, Ag, Al, Cu] 5c*lM»&3HRS*lfc 
1 4 HBlWjcft [Ge, Si, Sn, Pb, 

40 Ga, I n, T 1, Sb, B i, Zn] 7&!£tf *<bSlR 
S*tfc^4< fcfc l««0%*t*±ffi^fcU [N, 
O, H, He, Ne, Ar, Kr, Xe] 7t%&frbM 
1R$titz'J?% <ti>l mm<r)7imi> L < (4 [B, C, 
P] 7C*»*'baK$tLfe^4< k*> lilOTCttl: 
^•triO, (6) [Au, Ag, Al, Cu] tc*#*?> 
««S*L/;^*<k4lttlROx*k, [Ge, Si, 
Sn, Pb, Ga, In, Tl, Sb, Bi, Zn]% 
X**&3HR3*ifc4>4< k*> l*«co%*k*±«^ 
tU [N, 0, H, He, Ne, Ar, Kr, Xe] 

50 5c«»*fe«RSiifc^4<kt i«H03E*tL<li 
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[b, c, p) 7imm^m^^tz^^< tfe hi 

x\^mA, (7) (Au, Ag, ai, cu) 
hmmhtz^< ti, i mm^jtmt, [s C( t 

i, V, Cr, Mn, Fe, Co, Ni, Y, Zr, N 

b, Mo, Tc, Ru, Rh, Pd, Cd, Hf, T 
a, W, Re, Os, I r, Pt) xSSf^SJ^il 
iz'pti < t fe 1 lIO%f fc £^tr^Hf fifcOtffk 
(8) [Au, Ag, A 1, Cu) %SfS^<biI#i£*t£ 
^4r<tf>lflHR07c3Rt, (Sc, Ti, V, Cr, 
Mn, Fe, Co, Ni, Y, Zr, Nb, Mo, T 

c, Ru, Rh, Pd, Cd, Hf, Ta, W, Re, 

os, ir, p t) Ttm&frhmmtitz&zi t fe i 

fbLTV^#^ (9) (Au, Ag, Al, Cu]Sf 
£*f>jHRS*lfc4>*< lflBRtf^*^ (Ge, 
Si, Sn, Pb, Ga, In, T 1 , Sb, Bi, Z 
n) x***fc»K3ftfc*fc< ltM©7£**± 
afl-H, [Sc, Ti, V, Cr, Mn, Fe, C 

0, Ni, Y, Zr, Nb, Mo, Tc, Ru, Rh, 
Pd, Cd, Hf, Ta, W, Re, Os, Ir, P 

t ) 5cJMP*&*R3*ifc^a; < fc 4 1 tt«<7)7C**# 
tr*&-ifi«0*m, (10) [Au, Ag, Al, Cu) 
x*»**>jHR$*ifc4?fc< [G 
e, Si, S n, P b, G a, In, T 1 , S b, B 

1, Zn) 7C*»^f>JHR*it^4< ttl«B(05c 
35*±«»iU [Sc, Ti, V, Cr, Mn, F 
e, Co, Ni, Y, Zr, Nb, Mo, Tc, Ru, 
Rh, Pd, Cd, Hf, Ta, W, Re, Os, I 
r, Pt) S*S*&«RS*ifc^& < 1 fe 1 tt«<7)7C 

*h (11) (1)~(10)O#frC&oT, lUton 0 0 0"C 
JTF> 5 OW/m • K&T, *RR^*»1 5 

%J£l_tfcV»-9 3 0(7)^ft<7)T *><7)^& < £ fe i oo£ 
#> i^ T 2L<(i±E3£#££:T?i£-tfe<7X £2j£ 

[0 0 2 4] i fc, flMROlEft^S-C^-t 4 4 <b IX, 
£*l<7)ffi-?-ffi2l;7°'J7*— 7y hS*Lfc*rt»5 a 

mZb%^ (1) RJE^«l=»t4IBaW3 0^*< 
^jfeSt S tl£Si$#<7)K*f^ffi U ^ ^ O jfci * A* 3^ 
**tf**>tu4 4 (2) tt£»ttC*?&BMI 3 <r>& 

0tt*OiaiBj&*fr*fc*iSfe«>, (3) 

E»W3 0^4<i:t-»KtSE3B**c, fcws/KB 



(8) #1¥ 5 - 1 6 9 8 1 9 

* J- * ^ j&* & K%im t i& v^)vn±^ 

«oilieW4*>tL4 4o, (4) R*»»t=»t4±E 

imk i «k i ttmm 3 1 om, mmm 3t«H 

(±, *KlOflHHB2K7'J7* — 
70 5 a i:i&oW^fx^miJLfc!:^ ± 

E£«i oii^#bfi:, *«i t teas 3 toi, 
amm 3^0^ *><7>^& < 1 4 1 * a? i^rnmm^- 

*u « * <o*x f. * f«s 5 *Lfc»»ORIrts*« 
[0025] fe 5 A,JhEEiis#fl-Kii> vSSdtc^ t 

IX, ftlxJXTe, Se, S, Hg, As, Po, ad 

20 7 * f-- Ktc*. 7 > ^ - Kx*4 n % o^t* < t 

±£jI3RLTiD;t&it feT*#, lO^CIi, 
tL^7C^tpOlo*±^7C^t, m*flSttl5c*fc#it 

[0 0 2 6] [N, 0, H, He, Ne, Ar, Kr, 

xe) %mmi}-hWR^fi^%m, am- [b, c, 
p) itmm-hm^^itmi, ^%m^Mt-t 

*p B B K^o^gl4t*it^*tfeo 0 [s 

c, Ti, V, Cr, Mn, Fe, Co, Ni, Y, Z 
30 r, Nb, Mo, Tc, Ru, Rh, Pd, Cd, H 
f , Ta, W, Re, Os, Ir, Pt) x*»*»?>a 

mmmzfttbrn**?. mmmnm^^xmmmB. 

«rK*^?**5rfeo 0 [Te, Se, S] 
<b14«:^±$^^^**feo 0 ^n^>7C^ 7;P*'J 

$€tt^ii-r^**feo 0 s/^ *±ax*4ftt, in 

40 [0 0 2 7] ±15 [N, 0, H, He, Ne, Ar, K 

r, xe) %mmfrbmmtitz7cm'kmmmte, 
ej&blx* ?9v> 7% m%%i5mxi&mx£z> t ^ 

7&XftiL^ 0 ZtlbOotN, 0, N 
2 , O2 , H2 (^lJx.(fAr-N2 
if*) ^M^X^^y t), ESS ft 

^HJ©A«iU>, [B, C, P) %*»*»t>a 
jRZtltzytm, RU* [S c, T i , V, C r, Mn, F 
e, Co, Ni, Y, Zr, Nb, Mo, Tc, Ru, 
Rh, Pd, Cd, Hf, Ta, W, Re, Os, P 
50 x, P t) x*S*$>3HR3*tfcx**#trE«lli, 
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v»o fc**u (b, c, p] 7tmwfrbmM2tiz>7z% 

l±, m*\-&<$ttiZtmmi!> t &T-t& 0 (Te, 
Se, S) %***f>»R3itfc^*< tt> IoOtc* 

t*Jirt*fc, Bftlow»fttt* , »t<ifli±l-*o fc 

£U Te, Seli«tt#aiv»0-C, )Rav»U(ia** 

[0 0 2 8] ±EEft*f*W) ? *», £ 0 iff 4 U» <7) 
(4, [Au, Ag, Al, Cu] 5c*lflto»&MRStlfc 
^ < t i 1 ltt*tf s 9 0 orMT, 

ffitiaHW3 5W/m • K&T> l«$i s l 5%£Lt 
04Hfefr*1-^T*fc+«fra#*h?*4o 4ft=, (A 
u, Ag, Al, Cu] 7C3Wff*»e>W?S*Lfc^ft<k 
t IWIOtcX***, »JS**8 5 0WT> ^fe*^ 
^2 5W/m • KJ^T, *MW2 0 %£JLhO#&# 

[0 0 2 9] [Ge, Si, S n, P b, G a, In, 
Tl, Sb, Bi, z n] <r>n *>-eii, «tt#fiv»tv» 
9*T" [Ge, Si, Sn, Ga, In, Zn) ffit 
L<> tfc, ftHjftO^t&^^tv^Vi^jSfe [G 
e, Si, Sn) (Au, A 

g, Al, Cu) R»*#«<, IHEttK 

flEtlifcv^jft-CAu^fftLv^ Ag, CufiRtt^ 

[0 0 3 0] (N, 0, H, He, Ne, Ar, Kr, 

l§ B B B *JS^««B^1-^?i)*75^ * v» k jft-c, [N, 
o, h] ifiLK £*ie>37n£od*>-eii, M<^» 

(S c, T i , V, C r , Mn, F e, Co, N i , 
Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, C 
d, Hf, Ta,W, Re, Os, Ir, Pt) OH 
-CJ±, (Ti, V, Cr, Mn, Co, Ni, Nb, M 
o, Ta, W) »i L</»„ 

[0 0 3 1 ] #£#4 tV»7C*«>a**li, SntAu 

[0 0 3 2] AuxS nyMAaMBbMCcMDdMEe 
fcrtfU MA 14 (N, 0, H, He, Ne, Ar, K 
r, Xe) 7imm>bmiRZtlfc'J>tj:<ti>^-ftifrl 
MB 14 (B, C, P) TimWfrbMIRZtltz 
'J?%< t *>V^-ftt^loOx^ MCi4[Sc, Ti, 
V, Cr, Mn, Fe, Co, Ni, Y, Zr, Nb, 
Mo, Tc, Ru, Rh, Pd, Cd, Hf, Ta, 
W, Re, Os, Ir, P t) x*»*?,liRS*l^ 
& < t & tL^ 1 OOtc^ MDI4 (Te, Se, 
S) 5E«**«>jKRSitfc^4f<fctv»rit*loo5c 
SS, ME(4Au, Sn, MA, MB, MC, MDff? 



(9) iff 5 - 1 6 9 8 1 9 
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LT(4 > ®Ix.l4"As, Po, Hg, /Nnr>7C^ 

7 > ? - KtE** iro*5c***»f 4 - k j5*^ § 
& 0 ttz, MA, MB, MC, MDT^t>£ti&7cSS<7) 

<7)7r;« k #x. 4 i k §4 o 
[0 0 3 3] ±EO-«*K*»t4ilS*x, y, a, 
b, c, d, eli*«»o^t$*^L, TEolEli: 

iO [0034] 10^x^95 
5^y^9 0 

0^b=S3 0 
0^c=S3 0 

0^e=£ 3 0 

Sf 4 L v»«**#4 £ t * S T* § 4 o 
[0 03 5] 2 0^x=£9 0 
20 1 0 ^ y =£ 8 0 

0=£bsS2 0 

0s£d^2 0 
0^e^2 0 

[0 0 3 6] 3 0=Sx;S8 8 

30 0 =£ a ^ 1 5 
O^b^l 5 
OSc^l 5 
0^d^ 1 5 
0=£e^l 5 

±fe?>£«tc &v>t, e = 0 tyfciitfjatKWMj-e* 
[0 0 3 7] fc£U l*4fclif»g^k|rtfiWk«> 

40 2 Oamb&TktSiK IESW*^LT3&KkE*f*i 
KAu, A 1 4ifOBiitJftWt40*«ffiLV». 

[0 0 3 8] Eftl3ftc&t**#Aa>o&Ar 
(4, e*otfc£v>U ■W*|6lU«BE^E**L 
TV>T*>&V> 0 fljx.(4\ Se, Sfcov»TJ±, IBSUf 3 

[0 0 3 9] &mm4l±, ttitlfAIN, AI2O3, S 
iN, s i 02 * k*o*«#j-^ f fcli**fttt«ft, 

50 »fcLTI4. .Wx.tfff'Jif-l'^ #nfl/>, #y 



(10) 
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v^jft-Cif4Lv»o SOTttWi, *P3#OjSB*J: 
o ess <vmzm% tc-f4 k £ -eff i 

U> 0 JjfcirrSBttWIfi, ><5 7 4>l±*l*J*5a«>|SB;R 
n mm 3 OiE^*$ j& 4 k jft-Pff 

om**»ei4<7>-?\ f»ttW-)6 f ^a-e*4o u*» 
sn^*wfbtt«rmit4 k*«st a - k **ff * l v>„ t 

fc, «ft#«0**4*«*m*Bv»&fc, EftCKJ'Al 
±t*3&*a***o «KS4(i, ±E*MS*f*MJ.ta ! tf 

So «x.lf, EHW3-hfc*r*? Mfl'bSfcSiJ&k* 
Ol»™tt«»llt»*L, A 1 N, A 1 

2 0s, SiN, S i O2 ft kOiMfttf*^ SfcliStft* 
fcftteWJB 4 t^iSftttfi * fit 4 k , flNMEH 20 

[0040] ±ee&v 3 is i tffim 4 1±, $i i am 

ffl v» 4 i t **T # 4 c ESS 4 h 
ft4Sl±> f<Tx/<7?y >^KJ: 9 

[0041] < % 2 ftifeffi > #s&b k% h mm mm 
mmm%&®mmm<DmmfaKxwtmitzzt % 

mt-tZo ftk\ H5 0>fl?tt, S«10flfI2 

4ESS3«tf>*vTV>4#\ ESV3 0Nft£**2 40 
1UR56$*L4 40-Ctt4<, 2*J3Lh£*0ft«>ft|t 
£«S LTESS 3 £ k ttl 4 0 ESI 3 

OgfaMtlXli, (1) [Au, Ag, Al, Cu]% 
< k 4 1 »R05c**±*»fc 
tSSMk, [Ge, Si, Sn, Pb, Ga, In, 
Tl, Sb, Bi, Zn) 7C*#*fc»RSilfc^3r< 

ti«2«tt±OflW#:H-r^tfiStL*fcO, (2) [A 
u, Ag, Al, Cu] %*SW»&WR$*Lfc^fc< t 

i> immojimi£.]&frttz>mmt, (Ge, si, 50 



#H§¥ 5 - 1 6 9 8 1 9 

;s 

Sn, Pb, Ga, In, Tl, Sb, Bi, Z n] 7C 

*»*<b»R$*ifc^4< k*> l»&5c**±*#i 
* 4 *R fc K J: o T*J5fc $ *l4 2 *£LtOflM##» & 4 
•K RflM#0^fc< k*> lJfl^ [N, 0, H, H 
e, Ne, Ar, Kr, X e ) 7C*mfrbXR2tlt:& 
ft < k t 1 «R05c*, (B, C, P] tc*P 

(3) [Au, Ag, Al, Cu] X*lfoi»e>WI?3*lfc 
^ft< l«R05n*t±«fl>tt4*ltt, [G 

e, Si, S n, P b, G a, In, T 1 , S b, B 

i , Z n) x*S*<bjKR$*lfc4?ft < k <> ltt»<7)7E 
* i k 1" 4 mm k K X o T»£ $ *i4 2 *£LLO 

c, Ti, V, Cr, Mn, Fe, Co, Ni, Y, Z 
r, Nb, Mo, Tc, Ru, Rh, Pd, Cd, H 

f, Ta, W, Re, Os, Ir, Pt) TcXff^feX 
«Sftfc^4< HW«>5C***trtO, (4) ±E 
(1)~(3)0#r4-e*o-C, Bt.^1 0 0 ^5 
*¥*»5 OW/m • KJiJ.T, *M$^1 5%Jtt±tV» 
? 3o0^oot>Oi!?4< bi> looM, J: Off* 
L < ii±e 3 fkft i&xmtzl- i> <r>. *WTl - 1 tfx 
§4 0 *«oE»*S;-e««1-<5 4f>tf. ±E«lltdt 

tLfcE® h 9 y 9 KfeorsVUXikOftJC*)V¥iM%: 

4 !i±E^^^l o±EE«MI fc *t 4 iBO 
(D gj^»t«t4ESWo 
^-£< t IS^E^JO^bSr^CS^O, (2) 

Raa&»KS*4ESw*>4>& < 1 1 -ate, ?#gi-?ft^ 

(MO*4<tt-*Kti£»t4C4io, (4) 
f^lc®1-4±ES« ! (> L < ii±E^^S*, 
t < i±^'^»« t ESS k OBU ESW +o d 
< ti> 1 *gf^fl**^j*$fi4feo, tlv>iifc# 
t?§4o EaW3£H^O««-^ov»ri±, ±E 

[0 0 4 2] < ft 3 gftfll > *|&B^ C# 4 «E»ffi 
ftw^3tli^, El6K«fcoTRlJ31-4o 0 6li*« 
U«43trl««ES«#:oR«H)fliiHt?*oT, mfficOE 

l^-tid^ *«o*««ESait#i±, IMRikEft 
S3 t<DRWK, WSLi 1 1) tSikttoftv^K^f,* 
4g«S 1 1 *K»t^i k*#|Rfct4o *SE3B» 1 

1 fc LTtt, »T"iatt#JI|*««FUffJ|-e 
*4 0 *«Ojfefll*E»ji#li, *«1 k LT, Hftit 

2 a ft k<7)7'; 7*-77 h^t^ - >*»ia(* 7fr/ 

T>ratt»ll36« J ?>« , 5 ^«*4 v»li«fflE-fttt#HI«ft k 



-10- 



(11) 



#M¥ 5 - 1 6 9 8 1 £ 



20 



ilS 3 #JMi fix V»* * 2 HMflJOftflt tt 

ks«#o ± o k, mmmm<nmmm*b&m 3 * 

[0043] < « 4 *ttfu > *m mz> mmmm 
K&&±mmmmfcomuwmmx$>^x, mms 

*3 ttfefi l 2*Kitfc£i:*4*«fc 

+*. %m&m® 1 2 *$ffit*tf*KMR#fi-fc LT 
14, 01 x. tf # U * f - > 7 > h 5 * 7 

h 'J = * > Sfe*, ^ U 'J 9 A 

**j-fl-*fflv»4it*«-e§4 0 2I±, ±E 

«>»«*«*±KiiW** 1 OflrtB 2KX\Z>a-y 
tliti:±oTMT*lS 0 4£, BB7K*v»Tli, 

1 2 1 ±K|«»«SitTV»4*«, * 

3 ItttfflOjl^EiMKfrO 1 o 1 ©«*M 2 

mtmm i 1 i i ±t*«fe» 

1 2*»*t.5£fci-eS.&o *fc, H7tciiv»T4E- 
g» sa^SKTSSfi/O^jJ 1 , ^2*»Jco*1f« 
KftfcffO ± o K, ttftO*R«>ttJltt*feE»l 3 * 

loo4 4] <*5%*ot> *%wimz>ytmmmM 

l fc^-f-SW^ra-o^^S^Sirrt/**. 08 
J: 7 #$JO*1f#E«fc(4> ESil 3 b% 
li4tO» 1 Rat* 1 3#Rltt,*tTV»4 0 
• 1 3*3^*1- <&*RtLTI±, Au, Ag, Al4if 

@S 3 A»iMiKTS$*LTV»S^ » 2 5l»JOTfc1f# 
E§t££#o i ? afto»KoflW#*»c,iaSl 3 i 
Wfct 5iJ:U«Ho * fcH 8 Ki3 v»TliBftl 3 tf* 

Eiifto i a ks« i <Dmm 2 icf«* 1 1 
i 2 izmmm n&x w/itz&^m&mm 

fc^i. *OfliCov>-cUU ±E*l~*4Hi«f|t 



[0 0 4 5] < * 6 H j&faj > #fPJ! tc# S Tfcit IRES* 
1 fcWJ&+4«l5fl'Un-«)«F***«^S*iTv»4 0 0 9 

&xmmm 3 ^iran^ *m 1 4 tEws 1 3 1 1 

JS-SfcflW U fc - 1 £#® 1 1 4 o * NV 1 4 Ofl *£lf 
Ce, La, Si, In, A 1, Ge, Pb, S 
n, B i , Te, Ta, S c, Y, T i, Z r, V, N 
10 b, C r, WJ:0 4*PJ:»)»ir*Lfc^4< fc 1%* 
ORibW, Cd, Zn, Ga, In, Sb, Ge, S 
n, Pb, B i J04**J:»)»«tfc^4<fc*lx 
fcoaftWSfctt-fcl'Vft*, Mg, Ce, C a 4^(7) 
#fb». Si, Al, Ta, Bi^MI, B, S i 

44tOt*oT 4 0!lx.lf±E^ s C e 02, La 
2O3, S i 0, SiOz, InaOs, AI2O3, Ge 
0, GeOa, PbO, SnO, SnOa, BiaOs, T 
eOa, TaaOs, ScsOs, Y2O3, T i O2, ZrO 
20 2, V2O5, Nb2 0 5> CrzOs, W02, WOs, Cd 
S, ZnS, CdSe, ZnSe, I n2 S3, I n2 S 
es, Sb 2 S3, Sb2Ses ( Ga 2 S3, GaaSes, 
GeS, GeSe, GeSea, SnS, S n Sz, Sn 
Se, SnSea, PbS, PbSe, BizSes, B 
i 2 S3, MgFa, CeF3, CaFa, TaN, SisN 
4, A 1 N, BN, Si, T i B2, B4 C, S i C, 
B, CO^^O-#Hi£v»aj«^fipofetO, 
flh<T>%te%X$>%> 0 ZflhOlib, ffityjXU, Zn 

s tcav> t <ni)\ mmmmM 4^ » $ ■em^^-eib 

4<, TaN, Si 

3N4, A 1 N (Ift7^5->>A) , ifeiiA 1 S i N 
2CM^tOWtLK ^ftfttrii, Y2O3, 
SC2O3, CeG-2, T i O2, Zr02, S i 0, Ta2 
Os.InzOs, AI2O3, Sn0 2) SiOztrfflV^^ 

^. Kttmi 3t»*+4*ftfcU-Ctt» ±15*5** 
«tW«K, Au, Ag, A 1 4t^#Ji#f4^fflv^ 
tt^ 0 4i=% 0 9lci3V^T^ESl3^1lCT*$tt 
40 x v» 4 ^\ * 2 «%ffloftffittlB»&#o i^C, Si 
o»R«>«»#*»fee»i 3 *»«-f4 i t *T?* 4 0 
4 fcH 9 Ufiv»TI±Eftl 3 **36« 1 ±lcit«5FM$tL 

t % 3 jpmiag&fto i -? k*r 1 
o«-f-M2 icfi^^s 1 1 *Kit, zomtim 1 1 ± 

03fe«*IE«Ji#0 i d t-Xfi 1 Offi^-ffi 2 UJfc^JgJi 

1 i*j:rr/sfci±*«fe*jii 2^^tt, -ttf>o» 
T(i, ±fB»i-*4**«t|Bii:-e*4ot?, 

50 »Jt4fc*RiHt4t*i-*o 
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[0046] wt, mmmmmt, ttmmamm 
^m^mmmimwMt^ cd^- wd^v- 

[0047] hi oi±, ^m\^M\%mmmw^ 

ttWHT?* o T, ±Efc*ifc« ii#4*|f $REiSIS# 2 
1 <0v»-f tL^*#Ki« Kf6# LTBHEK»t4 * tf > 
KA"=&— ? 2 2 fc, flMREftW#2 1 fcttflfc 
E*S*i-fcW»W>X2 3 fc, V— 9**312 4 fc, 
■9 , K»iaK2 5 i, ffi-t?I2 6 t, «^*2 6frbXl) 

^Ktzm^imxLxmmmmmw2 1 KEftt^M 

^*£ja*&ESHt-f£3&±EIK2 7t*t£T^4o 
[0 0 4 8] *#»gr>2 2, ms\s>X2 3, U— if 

*«2 4ii, ftm~mi-&mm<Dmmmmfam® 

4„ 

[0 0 4 9] ll-t?J!2 6 t LTI4, CD7'V-^r, 
-K7> — V, *—ri*7—?ry*, 7vt, VD 

v»*ifc**^§4 0 ^*i"b<Dfl-§-?Jg2 6(4, #3&9JOfl| 

4?**. 

[0 0 5 0] GMfS^IR 2 7 {4, #9« 26M 

A* $ fitz 7 1 n $W * f-v v * ;Mf ^K^&t 4 t 
iOfr/JJUt IB 11 (a) | S-CD^V 
DT?fMI**LTV»*i£il*S («*.«, CDfliEFM 

ffi $ *t 4 4 3&£<tv < ;u x t«B 

ohm-ibu i (b)i*tn*-r*o 
[0051] u— web hi* 2 5i4, hi i (c) Km 

;K7) v - Hf e- A S:3tfl| 2 1 CMIt L, 4 fc 

^-A**flHS , fi«IE»2 1 KMWt*J:3 Cl'-f* 
«2 4*IE»U — if If- A 2 9*3filtSEP't4o 
[0 0 5 2] ±|Effi:l'^;K^V'— Ttf-AOSI 

ffittESffi#2 1 OlW«ftL^V>±^ ftttCMfE 
$*l4 0 itL^tT, ±|E?fiSV^Ol/— »fe-AO 
»Kl±, 3tefflf«ES»#2 H:tlt^tif;Eil30l 
«(CJ£CT, &T<&.fc9KfME$*i4 0 t*fc*>, 

®*« i offi^-®2 4 tz\mmm 6 oes» 3 t»-r 

4 ISOJEHK * g^t ^ t * K> KSStt U*t 4 EfflW 

3 04?* < t t-auK^-KRiofjEfttic-cflwioa 
gaw 6 *-*ike»* 3 

[0 0 5 3] ©S« 1 OM-tffi 2 t fclifftgftH 6 oe 

^«3 tm-rmofmim^t^t^ w.®mu\~ 
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(4, ££1 i£(4f»»f 6-?-tU;E§il 3 U*»*»4fft 
W«» * 4 C $ 4 »K ICPJE S ft 4 o 
[0 0 5 4] ®»« 1 Officii 2 i fc !4f«g 6 *>E 

«1"4E§1«0^&< t fcHBUfc&^&itTflWRO 
iSE * fr & 9 tttil#ES»# K o v » T (4, a&R 1 i l± 
SMS 6 -tiilcEfiW 3 i:^4*y<»££i;£-£ 

[0 0 5 5] ©g« 1 Off-f-ffi 2 i fc (4j|!»® 6 OE 

»-f4±IE*«.t L < !4±E*«SpK L < !4 

t Eill tOW, E®« *OH^<H 
l * /?rt;£?IWM S iir^m&mm n *1f IRE 

4o 

[0056] ©n« i <r>mmwt>-f **tEss 

t OM, EJSW *>*>^fc < fc 1 1 

20 14, EH* 3 U^«ft»^«r^i:$«tt£9lUKi:M 

[0 0 5 7] ±EII**fflv>fe3fcfll«IBftjiffO 
ESIit C D 7^— V»lC4J(t**l*Off4fliat, 
*K1 WJ7t-77 Y2thtz%\HM5 a±Kmm 

[0 0 5 8] < Kftff&liaoft 1 0ij > ±EO i ^ f:5i 

(4 , ^©tx^ ;v ^- ^±EE«« 3 U 4 o Tffti * >U 
30 -E-oi^tc i o TH l 2 fc^t J: ^ t.*± 

fc*i*3#5 aifiiatmfcztixmw-itmzkio - 

*ti:*t^ 8 tc« Ufc±EEaW 3 <7)-U 

ESW 3 o«SB**jR*to i * m $ tt, E*t^^ 
40 [0 0 5 9] 111 (d) C, jtHf #E»H# 2 1 (CE 

to i - x\ tsmmm 3 1 mm tf 7 ^ cws-r 4 0 

4 ft-^-^E KWlE-r 4 Eftft -f-O W <7)«-t KitiE 
L T S5 1^ ^ ;kt) I- — if e - a * H3.if l , Eftff o fi: v 

^JKDffi -t IC^JS L Tfi V ^ ;K7) U — If fcf - A * BS|t L 

fcO-Cx REftt-JI-ofil/^^oriJ&tt** i tf^Tffi 
fi, t4*>*.fiBCW*a5 3 2 0153 tftS|tt:ioflMR 

50 4 0, iJf«0flf*&«, R»*o«ftt LT^flWdEOi 
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#2 1 KE»3*i*o 

[0060] :oi9i:L TflNfc&*i&E s ftfcflWMBa 

«#2 1 tCD^U- V*fcttVD7l'— WZjWt* 
k, Ell 1 (e) tCTF-fiT^ aflfOCDifcliVD 

ft, fflf«WW^*»fT*)fL4 0 iitf, ii-5§-S2 6 t LT 
CDyv-t*fv\ M-tS<0ffi#t LTCD-ROM 
tfli^fc*^ CD-ROMOtfy l»fl|ti, HI 1 
(f) ICS** dtft 4. 3 3iW-?hT'*4. rt> 

KL/;f-efM$aSo 4J3, HI 2KiKtt, Kg 
^S£*Lftv^Uo^TH*2tiTi>.?,#\ fttKft 

mmt&m&i' \tmsi 1 it: *)i»s am 

U ±E k HfcOKS^WfcOESWft fcfr* o 
[0 0 6 1 ] < EftStBtSO* 2 011 > ESS 3 **#S 

u^j£*tLfc3fefl!#faaait#:ic*oTi±^ hi 3^m-r 

MS 5 ajWME»**iTl¥4»K«»+*i:*lc, 
■e-OSE®» 8 l=« Lfc±EEfiW 3 o-» 7 f- > 

«) 7 *£c> mm~w±m\y~¥^ 

-ye-* tmm titzuft-cn. m^Mkmso. l ft ^ 

O-C, *|*3* 5 a OJ&K*ESW 3 f i 

ftffSii, RWWBSDLftv^ :w:±ct, 3fefiS& 
Eftttfr.2 1 £E»#*i:ttJfc1-**Rtt*«^ftKlt 
*»k*^*stL, tiHftoEg^ftfcftSo «-ttft 

i«fcnc-p**o-eKwt4if*i-*o ft*, hi 3K 

««S^W L> ±E t R#0 JKS-Cfll «W|B«#ff 

ftfrft&o 

[0062] < Eam£M.m<n» 3 « > * 3 «i±, es 

S 3 tHT-E5!loa£ft^«iliifi^a**^ - 1 ft < 
fll*0E*W*frft*»*«>fl-e*4. ESI 3 UJR 
^E^JoSEft*^ft#5Ufc*& ESI 
3 0*&J£*lt*jift £K ioX&ki&a Z 0*&-tctt, 
HI 4(C7jrf J^K, jS5M;K0l/- ^*tf— A7&SHB#t$ 

*Lfc»fl-o*rt* 5 a tixmw-zmzmm 
* t *o>$smKm l £±eess 3 o-»5j** 

rt»5aOj5»i:kt4oT»L, HWfcff&ffll'- 
tf**MltLfcfcS©fiaW*^iin+4. tew* 

Lft^O-C\ 5 a W^ESS 3 ^.f^W 

*W*E«»#2 1 KESHt^Uttl£**«R«*«i: 
ftEIM5»fc#3B)ftSK, AMlOEftWf ft *>*«.* o * 
k fiEW^^coE^iJ, is «t If C D 
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[0 0 6 3] ft*>, »Sfi|5 aC0W±, 
L t H 1 4 fcjjr*- J: -9 ftjgft k ft ft < , Effitt 
*jWS***S i "9 ftf^k ft 

*ttflv» 0 $)x.(2\ HI 5C^1-iy |fif5aO 

JgIn6«KftoT*> iv> 0 ifc, ESS 3 l k 
SLftvMlJii, *»LTtJ:v»U «»Lft<TtJ: 
v> 0 Sfcfc, Hl4i:M»tli, fMS^Lft^* 

io imfc i tft ir; <7>i!»s #w l , ±e t mmn 
ata-efflfftoEft^ftteits,, 

[0 0 6 4] <Eftff^Kao»4«> JS4Wtt, S* 
4 L < (iffe&gV S« 6 L < \±m&m k ESI k 
OK. Eii^oH©^ < k 4 1 * jJfK£ffla«J&£ 
$^T, ttfttoES^ftfc^^o^^abio ±E 

**cas! *^ u ^> ess 3 oait^M* 

[0065] Hi 1 (a) , (b) , (c) (DXo^L 
TSMEEHStLfcV— fflf-At±E*rt*5 a±K* 

ii, ^^-*t±EESW 3 i o 

iOtlML/^'XCiot, HI 6U^-tJ:dfta 

fc±EESW 3 1 S«U -oSE^WKS^ffl v 

- * Pi>f l fc k * oRit****iuni- « o > v 

4L4v»OT, *I^*5 a O^tt^ESS 3 0*aR*»« 

JO t, 7fc1ffRES^2 1 CESHt*^WJe+4*RW* 
k f&Rtt ^g|5 k $ *u flf*OE»**ff ft *> fi 

[0 0 6 6] ft*. Sllf)W5«li, &f L 
*ES1 6 t^tJ:^ft3&Rk <^ Biff** 
jW? S * s *s =F*»* t i o TSM^^*i*n1- ^> i d 
fta9IA#»*$*LittfJ:v» 0 «jtif, HI 7lZ7Ftl 
l ^ mfc 1 k ES« 3 O n A 3&«^jjE $ tLT J: 

ESMI3*^fflA*^a$itt:<>J:v> 0 
^^ itlt, 1 kESS 3 owi fettEiM 3 * 
40 09t»W2*»f£ll±l^«A**^ja$ifrfcJ:v\ 4 
fc, ESI 3 1 fc« Lft vMBll, ESS 3 A»Jt« 
WJIv^miSESLfc^Rit^** < ft^* s \ E 

»Lft<Tfciv> 0 
[0 0 6 7] ifc, HI 8 (a) , ( b ) fcjj*-*" * $ 

i <omm, esi 3 os« i mvmm, ess 

3 <7)*« 1 k R*H»]<7)lcffi<D o *» , %M L ft v»»«-*»* 
oTtlv*. £f>K, ^iBAii^-f Li lot'JbM-l? 
I±ft<, HI 8 (c) I:gti9t:, 2o£l±©Si* 
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[0068] SUA it, matzimmzm, Bio 

rt ? 2f7 i: ft 4 £ t C i o t»« * *i4 o l ^7°7 x 

hho ■ffwrnmit, RitTkm, »5R, s*. h 

20, Ar, CO, CoaftifC**. *R*fcliJfcjE» 

m * , *« * tz \mmm t mm t <d m iz^mmm 

*jWMts*t*t < 44. *«* tzimmmmm 
tow, iiv^isMw^t^ffl^jftstL**^ e 

fiWfKSS*, Arftif<7)7CSS£ltr*!>(i\ £*tt> 

5&*#x#c t ft i) £iMJ£ $ v»*», # < £ 
4 1 £ ft. f, o%*a*ESW* "btfett* U 
B#^ft*5l§S3 L^-T < ft4tf>-C$f S L < ftv> 0 

[0069] -fee, jbnHic«K#(^ v-^ftif 

(119) , *l^fc»rSO**3«>*x*A'¥*J!Mt 

4 [02 0 (a) , (b) , (c) ) o Ltz 
^T, 5 7-S5«Rtf^ ? 7 0 %£lTO«t#ir*v»T 

1 fcfcfiW 3 OWlC^S Art»3&JS$*Lfc 

^■ffciilj, £}|5lA<9J¥£# s il-Jl 00nm~250nm 

oh^, s*r**«7 o%m±tft4 0 c\<D£7iz, &m 

6 0 %&±K, 3 T«-*fB&l$0«-S-«WI«* 
3 0 %- 7 0 %£*4 - ttfXS 4 0 
[0 0 7 0] filTfc, *»l»Oflll05Sifc«*?!|^M-4o 
(1) ±0!lT-li, *F«3*5 a±l=ttf**ESt4*&* 

W fc«tWSS&*£i:4 - ti:±o Tfl!**IB«1-4 i t 
[0 0 7 1 ] (2) ±WT?tt, ©u^;ko^^;v^ 

<wmmm l ^sft«-t^ps^# & ft4J§£- 

[0 0 7 2] ( 3 ) ±«-eii, *F«3# 5 a 0*08 fcB« 50 
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[0 0 7 3] ( 4 ) ±«K*v»-CH\ flf«E@ft# 2 1 

[0 0 7 4] (5) ±«-eii, CDW- J r^L<(iv 
D7^-^-es^pr^ftif^*if#is®«#2 i kiss 

1 4 ft , 3 2 <7)|tS t f£S t K 1 Otff « 

7 b x 7 '✓Eft^UrflHROSaSSrfi'o tf 7 b 
*'•/•> 3 >E»^ft tMfeofBa^-elf^fE®?^ 

1^— V^S^T>Tffi*fll«*fll«EftjBtff2 1 KKS1-4 
*&t=l±^ 1BSfi*»^BItt2 7 *«SSE!Et4 Ztiz 
iff, - v l^^Sfc L fcBfaoBflttrS-cflNiW) 
IB^*=ff9-t ! b-e§4o 

[0 0 7 5] ( 6 ) ±«t?li, f^W «cfE@j»#lC«f 
«ftiHl*ffllHto-CKMLfc*«, «<ME»»2 2ftf 
*SS3E-r 4 :ti:iotA- K«W3»tt# e&*ft^fi 
tt4£t*>T*^4o 

[0 0 7 6] ( 7 ) ±«t?tt, fS^#fflO^*t«iC i: 

A,T, EftW^*tttt4it<>"e§4o 
[0 0 7 7] ( 8 ) _h^J-e(±, 1 OtJtf^ttctefc 
o Tft-3v<* - > 5 a , 5 b fllttOiilE^-C 
§ 4 ± 9 CLfc^ U 2 2 t:/7f±9 1 coie^ 

«**rom**4 i tmmmi 2 tt^tt, rom 

W4 1 lCliR0Mfl|«tCD7*-vy Ura-ft-Lfc 
7') \£y YOWCtmU i&eWt4 2 tc(i±IBO«# 
- > LTflWROiHE^-e* 4 i •) K1"4 £ t 
t-C§4 0 

[0 0 7 8] ttTtc, £<oA#m*miimu 

<*^J1 >tSl2cm, fM. 2mmCD*'J#- 

izXti, *«±UEfiW-C*4J¥S**ft8 0 nraOAu 
70G e 3 o?)«OlIiMU ^v»-C£0*iU:l=* 

mmmmKxz&mma oo^m«>»su**L 

[0 0 7 9] ±EOi^l:ftffiL7t7fc7 : -VXi5'*fflV^ 

rVX^^H^I^l. 2m/stUfffl/-f (f 
ft 7 8 0 nm) W^^ffi^fi 1 t»tLftV^V^;W ($tl 1 m 
W) fcftofc. £0**|BS^y Kt01/>XfifL 
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tt'7h«U:„ ftv>T, WBW*fcn'CJ:9Kb9 

7 - - ^-eEWatosiai tfttu l, 

ttF**S£Ljfco 
[0 0 8 0] ♦jUMfcW'Cli, Hftjfc/<7-t 1 mWt L 

& tifco - MiHrJRo c d t isiarn c 

4o E»><7-*7mWfc L, Hftftl 9 6 KH 

zOfc-S- (1 ITif) *ESLfci:£lc, ft70%© 

[0 0 8 1 ] X^^iE^&TEiifcff ofc h 

>K«LT#';#-**- h **W»L, E§§S<7>^£Jfc 

*ES»frtttt*l*!BL EfifflWi#S»RII-e* o 
fc 0 i fc, %zmm<D Yyvt ****** 

*^ E»»45-0*Ktf>SSB**ffiLfco iWi^i:, E 

J:oTE»*frv\ **4fll*Sli«*ffiifclix * 

[0 0 8 2] *rt»J:fcff9fc©fcn*0#£-C*i*« 

[0 0 8 3] **R«W«t#l±, It**ttfcfc«*lTi3 
5»itl8 0 tffi^lS 9 0 %©i«Ti: 1 0 0 0 R#M 

[0 0 8 4] AuO-»ifctt£»*:1HfcLTA 
g, Cu, A 1 O?*,<04?4< l7C***JnLT 

£$£M&LTS i£±0 f SnO-?*>O<l>£<fc*>l7C 

[0 0 8 5] f fc, ±EOj^«ES*fcfcSv>T, £ 
«flfrfejlTESWOirWfNc£M**R(t* t. W£ 
ffi7J«^ s |6]±L^o f fc, ESWfc±E£*WfcO|HJ 

Tl±, CeOz, LazOs, S i 0, S i 02, In 
20s, AI2O3, GeO, Ge02, PbO, SnO, 
Sn02, Bi20s, Te02, TazOs, ScaOs, Y 
2O3, T i O2, ZrOz, V2O5, Nb205, Cr 
2O3, WO2, WO3, CdS, ZnS, CdSe, Zn 
Se, In2S3, InzSes, Sb2S3, SbzSes, 
GazSs, Ga2Se3, GeS, GeSe, GeS 
e2, SnS, SnS2, SnSe, SnSe2, Pb 
S, PbSe, B i2Se3, Bi2S3, M g F2, Ce 
Fs, CaF 2 , T a N, SisN4, A 1 N, BN, S 
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i, TiBa, BaC, S i C, B, COHO-ftiS 

Sic, tfKSMb&**ofc. 
[0 0 8 6] SfeU,3MRkLT, 
ft »> , gEffi tctt»*f«3* ft toflUS-/ < * - > jWB* $ 

*^ict, ±EtiaiiB«oi»** t »f)ii^o 

[0 0 8 7] <%£0|2 > itSl 2 cm, J?§ 1 . 2m 

aHR±lCESW-eafe*Ji$* t ft3 0 nmOAuyoS nso 

[0 0 8 8] ±KoiolcftKLfc#7'<r***flJv> 
t> TEOfc#?«ttoEft-S£*frofc 0 41\ * 
■f-f 1. 2m/s t U (ft 

S7 8 0 nm) «**BibWf*>*LftV»V^^ (ft 1 m 
W) Uftofco iOjttlES^y K+owvx-cfcjfeL 
T*«*iILTEflWtcfiBjfL, Rttft*&tB1-& i t 
IcioT, ESW±£fcj&#*4 i ? ic gifr£ 

± 0 sc^ y KtlBftLT h7^> ^tff 
*v\ V— f*SrJBj*LT*R»*»4:»«S*fco ft 

[0 0 8 9] *m>«Ttt, 1 mWfc L 

ftl 2 0mVO«-*3**#ftf>*tfco 
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ft4 5 OmVfcftofco itLl±HTSRWCDti5i?|lICl- 

00mVf*9fc. 
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*0, flf#!S«'4lRl±Lfco 

[0 0 9 1] ■T-f ^^*»?>3Tffl|-f-*EftLfch5y^ 
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